Members of the SNARE hypothesis are associated with cortical granule exocytosis in the sea urchin egg.
Cortical granule exocytosis is important for the block to polyspermy at fertilization in the eggs of most vertebrates and many invertebrates. Cortical granules are poised at the cell surface and exocytose in response to sperm stimulation. Following exocytosis, the cortical granule contents modify the extracellular environment of the egg, the major result of which is to block additional sperm binding. Here we show that proteins homologous to members of the SNARE hypothesis-a molecular model designed to explain the trafficking, docking, and exocytosis of vesicles in the secretory compartment-are present in eggs at the right time and place to be involved in the regulation of cortical granule exocytosis. Using polymerase chain reaction (PCR) screens we have found homologues of synaptobrevin/VAMP, syntaxin, synaptotagmin, and rab3. Antibodies generated to fusion proteins or to synthetic peptides encoded by the cloned cDNAs were used in an immunofluorescence assay to show that each of the cognate proteins are present in the cortex of the egg. A synaptobrevin/VAMP homologue appears to be specifically associated with the membrane of cortical granules before fertilization and, following cortical granule exocytosis, is incorporated into the plasma membrane of the zygote. A rab3 homologue is also associated with cortical granules specifically but, following fertilization, the protein reassociates with different, yet undefined, vesicles throughout the cytoplasm of the zygote. Homologues of synaptotagmin and syntaxin are also present at the egg cortex but, in contrast to rab3 and VAMP, appear to be associated with the plasma membrane. Following fertilization, syntaxin and tagmin remain associated with the plasma membrane and are more readily immunolabeled, presumably due to an increased accessibility of the antibodies to the target protein domains. We also show by immunoblotting experiments that the cognate proteins are of the sizes predicted for these homologues. These results suggest that at least some steps in the biology of cortical granules may be mediated by SNARE homologues, and this finding, along with the unique biology of cortical granules, should facilitate examination of specific events of the fertilization reaction and the mechanism of stimulus-dependent exocytosis.